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STUDIES ON_INFLUENCE OF METEOROLOGICAL FACTORS
ON COSMIC RAY INTENSITY

[Comment: mhis report contains three articles on the influ-
ence of meteorological factors on cosmic ray intensity. The ar-
ticles were submitted by the Yakutsk Affiliate » Acadenmy of Scien-
ces USSR, on 19 Jenuary 1654 ang published in the Zhurnal Zksper-
imental 'ney i Teoreticheskoy Fiziki, Vol 28, No >, Moscow, Ma; 1955,

Numbers in parentheses refer to authors? bibliographies. Fig-
ures and bibliographies are appended at the end of each article.]

INFLUENCE OF MOON-TIDE FLUCTUATIONS OF ATMOSPHERE
ON INTENSITY OF HARD COMPONENT OF COSMIC RAYS

A. I. Kuz'min
G. V. Skripin

An examination of the influence of roon-tide fluctuations of the atmos- .
rhere on the intensity of the hard ¢arponent of cosmic rays §I is of interest !
for the study of the nature of semidiurnal variations in the intensity of cos- i
ric rays (1) as well as for the study of the nature of daily fluctuations in
the temperature of the upper atmosphere. (2) 1n connection with the faet
that the period of the ruin moon-tide fluctuation of the atmosphere is equal,
to half of the lunar day (3), we can eXxpect the manifestation of ap influence
of these fluctuations in regular semidiurnal variations on the intensity of
cosmic rays. However, regular semidiurnal varietions can be masked by sta-
Listical fluctuations of the varticles of cosmic rays. For this reason the !
investigation of the noon-tide component can be conducted only by the statis- ;
tical rethod. i

If the observed seridiurnal wave in 61 is the sum of tvo waves: the wave
S with period T. - 12 hours end the wave il with pariod TM = 12 hours, 25 min-
utes, 14 second? (helf of the ilunar day), und if ot the rewent of time, to = 0,
the phase displacement of the vaves 5 and M ig equal tcAg, degrees, than after
the period Tg the phase displacement Increases by 360 (’];M—I‘S)/TS degrees.
Consequently, after a certain nurber n of periods TS the increasé in the in-
1tial phase difference will reach 3609, From this, one gets n = /(TM - Tg) =
28,3 periods T5 or 4.3 solar days. Thus waves S and M have one aRd the same
phase displacerment dp; (1 =0, 1, 2, 3, «-.) 2t the times t ‘
ity +kn. Therefore, averaging the semidiurnal course of §1I with respect to _ r
the indicated moments of tire, one ecan dete-mine the mean parameters of thig
course for a definite pPhise displucenment Aq)i, of waves S and M. Having dater-
wined “he average values of the parawreters of the semidiurnal wave &1 for var-
rous initial times of averging tyr by, ts, .. (in the interval of 1h.3 solar r
days), one can construct o curve of the dependence of the arplitude of the semi-
diurnal wvave §1 upon the piese displacemant 8¢ of waves S and M. The course
of this curve will shev the effect of the moon-tide component M in the semi-
diurnal variations »f $7. .

In accordance witl: thig schene, experimentel measurements of §I, obtained
with an accuracy up to several tenths of & percent for one hour's observations,
were conducted. The perareters of' *he zemidiurnal wave wvere celculated for the
following phase displacements: 4 q;g s (Bgat 1.0)o, (A»¢o+175)0, ard (4%4.275)0,
Br each phase displacemen: T0 s0lar uuys were chosen. Te results obtained are pre-
ented inthe appended figure. TIteanbe seen that the amplitude of the semidiurnal
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vave I depends strongly upon the phase displacements of waves S and M, i.e.,
upon ine choice of the initial tine of averaging t;, and falls into a regular
sinusoidal curve with a period of 14.3 days. Such dependence can exist only
vwhen a component with a periocd of 12 hours, 25 minutes, and 1l seconds is
present in the semidiurnal variations of §I.

The reality of wave M is confirmed by & table in which are indicated the

parameters of the semidiurnal wave 81, found from continuous hourly data over
2~month periods.

Amplitude (%) Time of Maximum (hr:min)

Mar - Apr 0.069 %1..008 1:40
May - Jun 0.013¥ 0.003 2:k0
Jul - Aug 0.036t 0.003 1:30
Sep - Oct 0.070% 0.c03 2:h0
Nov - Dec 0.063%0.005 1:16

From the tuble it can be seen that the fluctuations of the wave amplitude
on the average do not exceed 0.003%, whereas in a summation after 14.3 days,
with respect to the same number of days, they reach 0.04%. Assuming that the
naxirum of the curve corresponds to coincidence of the pheses of waves 5 and M,
and the minimum to e phase displuacement between them of 180°, and by using the
data of the table, we find the average arplitude of wave M equals 0.05$. Know-
ing the parameters of waves S and M, it is possible to calculate the phase of
the resultant wave for each of the initiazl times of averaging. The calculation
showed that the phase of the resultant curve must fluctuate within the limits
of 3 hours (900). In fact, the phases of the resultant curve which correspond
to the initial times of averaging, shown in the figure, fall practically within
this interval, and the course of the phase varlation corresponds to the repre-
sentations adopted in the calculation.

The amplitude and phase of M, calculated by cuntinuows summation of the
data of §I for 1951-1952 with respect to the time of the rain lunar wave with
a period of 24 hours, 50 minutes and 1k seconds, coincided with the character-
istics indicated above.

The moon-tide wave in the ntrosphere, established in Bertels (4) and Chap-
man {S), has an emplitude within the variation of terrestrial pressure of ap-
proximately 0.08 mb. A variation of barometric pressure with such an emplitude
can account for 20% of the amplitude of wave M in the intensity of cosmic rays.
Therefore, to explain the remaining 0.0k% of the amplitude of M we must assume
that the tide fluctuations of the atmosphere are manifested mainly in a re-
distribution of an air mass along the vertical. Such shifts of air masses along
the vertical must lead to semidiurnol fluctuations of temperature in the upper
layers, which is actually the case as Ye. $. Selezneva {2) showed in 1g9ks,

An analysis (2) of considerable stutisticul muterial showed that beginning at

3 km diurnal fluctuations have several maximi. The fundamental maximum char-
acterizes the diurnzl fluctuations, and the other maxima characterize the semi-
diurnal fluctuations, while the amplitudes of the semldiurnal fluctuations in-
crease with altitude.
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We feel that besides the factors indicated by Selezneva (2) to explain ;
similar maxima ip the di

i.
urnel course of the temperature in the troposphere s 1t i
is apparent that tide fluctuations deserve a significant place. ’

. In conclusion we thank Prof Ye. p: Feynberz for his mAny valuable comments,
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VARIATIONS IN GLOBAL INTENSITY OF BARD COMPONENT OF
COSMIC RAYS DURING PASSAGE OF AIR MASS FRONTS

D. D. Krasil'nikov

An examination of variations in the int
nite typical cases of change of state of th
distribution of air density witk altitude)
is insufficient atmospheric temperature su
to take the corresponding intejral) (1, 2)
sign of the meteorological effect can be evalunted; without knowledge of which
an examination of extra-atmospheric varietions in cosmic rays becomes more dif-
ficult. 1In addition, such an examination would help clear up the question of
the possibility of applying the observed variations in cosmie ray intensity to
reteorological investigations. (3) g an example of such typical cases of change

of atmospheric state, we an try to examine verious types of air fronts known
from meteorology.(4,5)

ensity of cosmie rays for deri-
¢ atmosphere (in the sense of the
is interesting in that vhen there
uwding data (when it is impossible
. the approxirate magnitude and

Until now there has been only one work of this kind.((’)
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The discussion in the present article concerns average variations in the
intensity of the hard component of cosmic rays during passage of air fronts of
four types and during periods without fronts, In thig discussion, as distip- .
guished from the above mentioned work by Loughridge ), measurements of cosmic ‘s,
ray intensities were made in a stationary post on dry land near sea level; the
cases of fronts and periods without fronts were examined on magnetically static
days; the diurnal course was excluded from data on the variations of cosmic ray
intensity; the discrepancy in the rate of displacement of the fronts was con-
sidered; and the periods without fronts were subdivided according to the type
of terrestrinl'pressure variation.

The average hourly global intensity of the hard component of cosmic rays
vwas measured with an accuracy up to several tenths of a percent. 1In addition,
we obtained data from an hourly observation of the terrestrial Pressure and the
Barth's rmgnetic field, data of the synoptic situation after every 3 hours, and
data from hourly observations (visual) of cloudiness.

The fronts wvere examined (a) if they were not accorpanied by magnetie
Blorms and the variations 1in the horizontal component of the earth's magnetic
fieid §H did not exceed 1U0 gamga units for the whole period of examination
of the given front: (b) if they could be recognized according to type (deter-
mination of synoptics); (¢) if they vere tropospheric and dynamically significant
(in the cagses of warm and cold fronts) and passed across the observation point
having motion nearly perpendiculer to the terrestrial line of the front; (a) 1ir
they were not accompanied by repeated cutbreaks during the period examined; and
(e) 1f they were sufficiently stable, i.e., did not breek up during the entire
time of observation (from 1500 km before the abservation point up to 400-500 km
after passing it), and were tracked on all symoptic maps of intermediate periods.

Altogether 107 individual cases were chosen of the bassege of fronts of
four types: 32 warm Tronts, k8 cold fronts, 1k ocelusions of the warm_front
type, 13 occlusions of the cold-front type. For each separate case of the pas-
sage of fronts the begiming -=nd end of three intervals of time for the location
of the vbservation post were fixed: the first and third in the zone of "pure"
air mssses (respectively cold and warm in the case of warm fronts, and the re-
verse for cold fronts), and the second in the zone of the projection of the
frontal surface (Figure 1). For fronts of ocelusion, “wo pericds were taken
corresponding to a distance of 600 km before end LOO km after rassing the ter-
restrial line of the {ront. The rost rigid of these fixaticns was that of the
rwoments of passage of the terrestrial lines of the front. The upper bounds were
recorded, proceeding from data ip Khromov (L) Tverskogo (5), and in Bachurin
ond Turketti (7) dnd from indirect aerology (cnaracter of cloudiness). It wag
assumed that on the average the upper bound of a wormfront exists when its ter-
restrial line is still at a distance of 300 km before the observation point; and W
for a cold front, at a distance of 400 km behind its terrestrial line,

The choice of periods without fronts included such periods when (a) Judg-
ing by synoptic maps there were neither fundamental nor secondary fronts any-
vhere within 1,000 km of the cbservatior post, and (L) nagnetic storms were
not observed and the variation in the horizontal component of the earth's mage
netic field did not exceed 100 ganna units for the given period.

In the overwhelming najority of cases such periods were regions of anti-
cyclones. These periods were subdivided into two groups according to the type
of terrestrial pressure variation: periods of inerease (5% individual cases) and
periods of decrease (L2 cases). The average range of atmospheric pressure var-
‘fations in the indicated groups (5-6 ©b) was greater than a similar range by
types of fronts.
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In conformity with the indicated choices average curves of variations in
the intensity of the hard component vere determined separately for each type
of front and for periods without fronts, both the observed variation § Y ang
the variation & Ih being corrected for barometric effect,

1. For the determination of ) I;, a barometric coefficient very close to
the one in Loughridge ang Gest (6) was used, Kg = 0.14% of Iy at 1 milliber
variation in atmospheric Pressure at the observation post (Io is the average

2. The daily course was excluded from the data ondI and § Ih since the
diurnal effect in §I and SIh, being equal to 0.3% of Iy, is comparable to
the unknown variation; and, through a supplerentary examination, an indication
¥a5 obtained that the observed diurpal effect of the hard component of inten-
#ily near sea level dees not depend upon the synoptic situation.

3. In the derivation of the average curves of £T and &7y, the average
valuss of the individual curves coincided. Each point of the average curves
vas determined by averaging the average Tagnitudes (for a period of 2 to 9
hours depending on the veloclty of the front) of the variations in the inten-
31ty of cosmic rays SI { & In) In individual cases which were observed during
intervals of time corresponding to identical positions of the observation post
relative to the frontal surface (in the case of fronts} or to the course of the
terrestrial pressure (in the case of periods without fronts).

The results of the averaging arve presented in Flgures 1, 2, and 3. The
scale of time shows only the ave.age intervals of time of examination (for the
method of averaging the individual cases for the derivation of curves of ST
and § I, see above). The mean square errors, shown in Figures 1 and 2, ap-
parent.y do not €Xpress errors in the usual sense, since they also include in-
dividual (not random) discrepancies of fronts. In addition, in one case of
the passage of a sharply expressad cold front we succeeded in calculating the
course of intensity variations EW (Figure 4) predicted by the theory of the
meteorological effect.(1, 2 The caleulation of &V was carried out taking
into account the temperature distribution only up to an altitude with pressure
h = 300 mb. '

From the results obtained it 1s seen that:

1. The intensity of the hard component of cosmic rays during the passage
of fronts tests the characteristic variations. These variations differ with
respect to type, in accordance with various types of fronts. Basically, the
intensity ‘o"ih falls during transition from a cold alr mass to a wWarm one.
Minimum intensity is observed in the zone of a "pure" warm air mass, and max-
irmwr intensity is observed in the zone of & "pure" cold air mass., The effect
in §T, varies on the average between 0.4 and 0.6 of Ig.

2. Data on the variation §I. cannot be explained by errors in the appli-
cation, for example, of an increased barometric coefficient. This can be seen
{rom & comparison of the variations é":'['l in Figures 1, 2, and 3. The cauge of
the indicated variations & T, apparently is concealed in the corresponding
veriations in the temperature orofile of the atmosphere (Figure L) as follows
from the theory of the meteorological effect on cosmic rays?l, 2) The latter
confirms that the meteorological effect is provoked by the total influence of
air density variation in all layers belov the level of meson generation, and
not only by variation in the altitude of generation, as was thought earlier.(6)

12 - CIA-RDP80-00809A000700240181-3
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3. The magnitude and course of the variations in cosmic ray intensity in
each individual case of fronts of identical type are not stirictly definite and
colncident, but display considerable fluctuation (Figure 4), which corresponds
to a different power and profile of fronts of one and the same type.(4, T) The
existing difference in the course of $ W and th apparently reflect the con-
tribution of the upper layers (higher than the level with h = 300 mb).

L. In contrast with the results of work (6), the variations $Ij in per-
lods without fronts are not completely smooth, but show a definite tendency
(Figure 3). Actuelly, if for both types of terrestrial pressure fluctuations
we determine the variations S'I'}1 from the_general average level of cosmic ray
intensity, we get a wave of variations § I, which leads the terrestrial pressure
§ T wave by sbout 1/4 of & wavelength. e explanation of this picture, pro-
ceeding from theory as outlined in Feynberg and in Dormen (1, 2), must evidently
be sought in connection with pressure variations on the earth and at different
altitudes, on which there ?ﬁ well known views in weteorology.\* 8 (see, for
example, Shedler's curves.

. The discovered lntensity variations §T (in Loughridge's work (6) they
are lacking) connected with the upper bound of i‘yonts (Figure 1), with a point
of occlusion {Figure 2), end with regions of increase and decrease of terres-
trial pressure (Figure 3), are quite interesting from the point of view of mete-
orology as well as for the study of variations in cosmic ray intensity.

It follzws from the above that:

1. For a dependable exclusion of the meteorological effect in each sep-
arate case of the absence of accurate data for the temperature profile of the
atmosphere, a further, more detailed classification into types of meteorologi-
cal processes is desirable.

2  The question of the possibility of using the observed variations in
cosmic ray intensity in meteorological investigations requires further clarif-
ication. It seems to us that in the presence of aserological data on the aver-
age temperature profile of the troposphere in cases of known typical meteoro-
logical processes, there exists the possibility of calculuting the expected
contribution of the troposphere 5Vtrop.(l, 2) Granting that in the indicated
cases the observed variations in cosmic ray intensity § Iy, are provoked basic-
a’i,ly__by variations in the temperature profile of the atmosphere, i.e., s Ihz

& W, we can find the average expected contribution of lg_yers of the atmos-
vhere lying above the troposphere, § wmgh fod SIh—- B wtmp for each defi-
nite tyve of meteorological process in the tropcsphere. Here, $ Wt can be
used as an objective, although indirect, factor (along with other me%gorologi-
cal data and supplementary to it) for Judging the character of the connection
of tropospheric processes with processe. .u the upper layers. As is well known,
there are many things unclear in neteurology concerning this particular ques-
tion (b, 5, et al.)

In conclusion I express my thanks to Prof Ye. L. Feynberg, Yu. G. Shafer
and G. A. Tclstobrova for their advice and assistance.
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Figure 1. Above, profile of & warm (left) and cold (right) front.
Below, average course of the variation in the intensity of cosmic rays
observed § I (white circles) and corrected for barometric effect § Ty
(black circles) during the passage of warm fronts (of 32 cases, on the
left) and cold fronts (of 48 cases, on the right)
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Figure 2. Above. profile of the ccelusion of a warm front type
(left) and the occlusion  of a cold front type {right). Below, av-
erage course oL the variation in the intensity of observed §T (white
sircles) and corrected for barometric effectd I (black cireles) dur-
ing the passage of an occlusion of a warm front "type (of 14 cases, on
the left) and an occlusion of & cold front type (of 13 cases, on the

right)
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_ Figure 3. Average course of fluctgations of terrestrial pressure
&h and intensity of cosmic rays 5 Ih in perfods without fronts.
Above: & I. during increase (left, of 54 cases) and during decrease
(right, 42 cEses) of terrestrial pressure §T. Below: course of Ih :
for the same cases, when S'Ih is evalusted from the average level of
intensity of cosmic rays common to both types of variations
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Figure ¥, Variation in the Intensity of cosmic rays during the ? ¥

rassege of a powerful cold front (15 April 1951). Below: § Iy is the
observed varietion in the intensity of cosmic rays after introducing
barometric corrections; §W is expected variution of cosmic rays (1,2),
integral taken between the limits of & 300 mb pressure level and a
1,000 mb pressure level; 5‘11 1s average variation of cosmic rays dur-
ing the passage of cold fron{s (presented for comparison). Above:
temperature profile of the atmosphere and profile of a front (T°C)
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CONRTRIBUTION OF METEOROLOGICAL VARIATIONS OF WINTER ATMOSPHERE ,
TO DIURNAL EFFECT GF VARIATIONS IN COSMIC RAY INTENSITY

A. I. Kuz'min

In the investigation of the diurnal effect as well as in the study of the
nature of other regular and irregular variations in cosmic ray intensity, it is
importent to single out variations connected with meteorological variations in
the winter atmosphere.

The question of the contribution of diurnal fiuctuations of meteorcloglcal
factors to the diurnal effect of variastions in cosmic rpy intensity has been *
considered in works by Duperier (1), Dolbear and Elliot {2), Hogg (3) however in
a1l of these works the effect of the redistribution of masses in the atmosphere (4) :
was not taken into account; this is just as essential as the effects of simple 5
meson absorption, on account of the growth of an air mass over the apparatus Cg
and the displacement of the meson generetion level during fluctuations of af;
mospheric temperature. Besides, the so-called positive temperature effect 5) U
was incorrectly considered in Dolbear and Elliot.(Z2)

In this article we shell present data on the measurements of the global
intensity of the hard component of cosmic rays § I, obtained with great accu-
racy {up to ceveral tenths of a percent for one hour of observations), at an
altitude of 100 meters above sea level. The measurements were carried out
according to & theoretical scleme proposed by Feynberg (%) and generalized by
rorman (9) to a two-meson scheme which takes into mccount the generation of
ft-mesons over the whole width of the atmosphere through the disintegration of
¥ -mesons generated by the initial component. ) .
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The figure shows the diurnal course of the intensity of the hard component
of cosmic rays § I, corrected for fluctuation of barometric pressure h (the
barometric coefficient k = -C.14% at 1 mb), obtained by averaging data of con-
tinuous measurenents for the reriod July 1549-May 1952. The ueavy line shows
the first harmonic. The experimental points (crosses) are placed around it,
The same figure has circles to show two points (A, B) for § N, precalculated
from the averaged meteorological data (the theoretically expected intensity of
the hard component of cosmic rays taking into account the meteorological effect.
To caleculate these points we used neteorological data from radio soundings of
the atmosphere only for those days when the altitude of the radio sounding ap-
paratus for both periods was not less than 12 km. Such & choice helped to ex-
clude errors in the calculations due to an unequal distribution of successful
ascents during the diurnal and nocturnal rericds over the course of a year. A
total of 72 twin flights were used: 17 in winter, 20.in summer, 14 in spring,
and 21 1in the fall. -

The results of the calculation of the neteorological "day-night" effect
J‘N together with the observed deviations of the intensity of the hard compo-
nent of cosmic rays {in which the fluctuations of barometric pressure are al-
rendy accourted for) §Ih are given in Table 1.

Table 1
SN Sin (%)
! Winter -0.0340.02 0.34%0.09
Spring -0.5020.03 0.46%0.1
Summer -G.8330.02 0.14%0.08
Autumn -0.7340.02 0.28%0.08
Average -6.35%0.01 0.21%¢.05

From the appended figure and the table the following can be observed:
first of all, the precalculated "day-night" effect§N end the observed devi-
ation § I, are opposite in phase despite the results in Dolbear and Elliot(2),
and, secondly, introducing & correction into the reteorologicel effect approx-
imately doubles the "day-night" effect in the intensity of the hard component

— of cosmic rays. The absoLute nagnitudes of the results of the calculations,
shown in Table 1, can only be increased at the expense of & systematic error in *
the measurement of the temperature of the atmosphere due to the influence of
sular radiation on the temperature r~’eiver of the radio sounding apparatus.(é)
The contribution from this source of systematic error at high latitudes must
be sipnificant only in the swmmertime when the sun has a maximum altitude over
the horizon. On the other hand, it is known{G) that the tenperature increase
dt north latitude 60-620 reamches 2° C at an altitude of 13 km. From this it ’
cen be shown by the law of the exponential decrease of the mess of an atmos~
pheric substance with altitude that the radintion error at an altitude of 6 km
cannot materially exceed tenths ol u degree, and that at the level of our me-
teorological observations it reaches hundredths of a degree. For this reason
the absolute magnitude of the expected meteorological "day-night" effect in
the summer season cennot be increased naterially more than 0.2 Thus the me=
teorological "day-night" effect is opposite to the observed effect and has a
ragnitude of the order of 0.4%. The correctness of such a conclusion is con-
firmed also by the fact that the average eltitude at which the pressure is
equal to 300 mb, obtained from 3 years' radio sounding data, is higher during
the day than at night. This follows from Table 2.
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Table &

Winter Spring Summer Autumn

{meters) (meters) (meters) (meters)

Average "day-night"
difference in aoltitude
‘ at pressure = 300 mb 46 38 37 30

In addition, it can be seen from Tuble 2 that the positive "day-night"
difference of the altitude of the tevel at which the pressure equals 300 mb
changes little from season to season. A comparison of Tables i1 andg 2 shows
the significant role of the redistribution of masses of the atmosphere below
the level with a pressure of 300 mb in the variation of the diurnal effect
from season to season.

In order to evalumte the complete contribution of the meteorological fiuc-
tuations of the winter atmosphere to the diurnal effect of cosmic rays, a con-
tinvous round-the-clock sounding of the atmosphere is needed, more often than
1s being ?losxe now by nieteorologists. Nevertheless, fromSeleznevat detailed
analysis (7) of nany years' aerological observations in Slutsko, 1t is known
that the diurnal course of the temperature above 3 km Possesses an independent
character and grows with altitude. The fundamental maximum in the course of
the temperature is observed at 1300-1400 hours local mean solar time. Therefore,
@ssuming that the maximum temperature on the average for the whole troposphere
is reached ct 1400 hours, we can suppose that the indicated results of the cal-
culation of the metecrological "day-night" effect reflect oniy about 70% of
this effect, since these results refer to times 3 hours away from the experi-
mental values of the temperature. Consequently, the magnitude of the possible

. meteorological effect must be on the average about 0.0 (the assumed diurnel H

course of the meteorologicel effect_§ N is shown in the Tigure by a dotted line).

Using the observed diurnal course §In, we find that the diurnal effect of var- ;

iations in the intensity of the hard component of cosmic reys has & nonmeteoro- -1

‘ logicel origin and is charscterized by & magnitude of the crder of 1 % (in the
Tigure the curve is shown by the line mude up of dots and dashes).

In this regard we may note that the variation in the diurnal fluctuations
of meteorological factors with respect to seasons of the year can explain the
sersonal veriation of the diurnal effect of cosmic rays. It is known (7) that
the greatest diurnal fluctuetions of the temperature of the troposphere take
pluce in the summer, and the smallest in winter.

Thus, if the diurnal course of the meteorological effect of the intensity
of cogmic rays is opposite to the observed course, it follows that we might 3
expect that the observed diurnal effect in the intensity of cosmic rays will be
least in swummer and greatest in winter. This is actually the case as can e
seen frem Table 3, in which are indicated the parumeters of the first harmrnie,
calculuted from the seasonal averages of the diurnal course of the intensity
of the hard component of cosmic rays SIh.
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Table 3
Azplitude (%) Time of Maximum (hrs)
Winter 0.1820.004 13.9
! Spring 0.15%0.00% 13.9
Summer 0.09%0,004 13.4
Autumn 0.1240.005 13.3
Over many
years 0.13%0.002 13.4

From this table it can be seen that the diurnel effect observed in summer
is half as great as that of winter, end this agrees with the increase of the
reteorological diurnal effect (Tub%e 1). However, the data indicated in Table 3
contradicts the works of Duperier l), who, recording the entire intensity of
cosmic rays by the method of coincidences, discovered an inerease in the effect
in the summer months and & decrease in winter. The contradiction is apparently

Tays was considerably greater than in ours, since on the average "softer" par- i
. ticles were opserved. Therefore, the seasonal variations of the magnitude of ;
the diurnal effect observed by Duperier (1) are possibly a direct reflection i

L} of the variation of the meteorological part of the dlurnal effect of cosmi.c ;
rays.

In conclusion the author thanks Prof Ye. L. Feynberg and Yu. G. Shafer for
their comrents ang advice. The author also thenks Prof G. V. Skripin for help- :
ing with the calculations and measurements. !
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